Insoluble complex formation between low density lipoprotein and heparin. A 31P-NMR study.
31P-NMR has been used to probe the motions of the phosphate moiety of phospholipid head-groups in samples of human low density lipoprotein (LDL) in which particle tumbling has been greatly reduced by increasing the viscosity of the medium, by forming an LDL gel by ultracentrifugation, or by precipitation with heparin. The 31P-NMR spectra of LDL gel give broad "powder-like" lineshapes, with the sign and magnitude of the anisotropy characteristic of the bilayer mesophase, which narrow as the temperature is raised from 5 to 45 degrees C. This narrowing occurs over the same temperature range as the core cholesteryl ester liquid-crystalline to liquid phase transition, suggesting interactions between the surface and core. The 31P lineshapes of LDL-heparin insoluble complexes are also "powder-like", but are broader than native LDL at all temperatures studied. The spectra were simulated assuming an axially-symmetric shielding tensor motionally narrowed by Brownian isotropic diffusion [Burnell et al. (1980) Biochim. Biophys. Acta 603, 63-69], allowing determination of the lateral diffusion coefficients, DT, and the chemical shift anisotropy, delta sigma, of the monolayer phospholipids. Relative to LDL gel, the temperature-dependence of DT was reduced in the LDL-heparin insoluble complexes, and delta sigma was increased from 50 to 60 ppm. The results suggest that insoluble complex formation slows phospholipid lateral diffusion in the LDL monolayer and alters the orientation and/or order of the head-group.